Characterization of active and latent forms of the membrane-associated sn-glycerol-3-phosphate acyltransferase of Escherichia coli.
The intrinsically active, sn-glycerol-3-phosphate acyltransferase present in membranes prepared from both wild type Escherichia coli and from strains which overproduce the enzyme can be kinetically distinguished from a latent enzyme species which is unmasked by solubilization and reconstitution. Both membrane-associated and solubilized/reconstituted enzyme preparations exhibited cooperativity with respect to sn-glycerol-3-phosphate and palmitoyl-coenzyme A substrates; positive cooperativity in membranes toward palmitoyl-coenzyme A (napp = 4) and negative cooperativity toward sn-glycerol-3-phosphate (napp = 0.75) were significantly altered upon solubilization and reconstitution. Since the degree of alteration increased with the amount of sn-glycerol-3-P acyltransferase present in the membranes, a detergent-dissociable homooligomerization of the sn-glycerol-3-phosphate acyltransferase was considered as an underlying mechanism. This possibility was investigated by changing the protein-to-Triton X-100 ratio of homogeneous enzyme prior to reconstitution and then analyzing the subsequent migration of samples on a Sephacryl S-300 sizing column. The elution positions were consistent with monomeric and dimeric polypeptide bound to micelles of Triton X-100. Hill coefficients for monomeric, reconstituted enzyme preparations were comparable to those obtained for the active, membrane-associated sn-glycerol-3-phosphate acyltransferase. The reduced cooperativity of dimeric, reconstituted enzyme preparations correlated closely to the Hill coefficient values obtained for latent, solubilized/reconstituted sn-glycerol-3-phosphate acyltransferase from membranes of Escherichia coli which overproduce the enzyme. The physiological significance of these findings is discussed.